(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(19) World Intellectual Property Organization 
International Bureau 

(43) International Publication Date 
16 October 2003 (16.10.2003) 




PCT 



llll 


lllllllllllllllll 


nun 


HI 1 III 



(10) International Publication Number 

WO 03/085388 Al 



(51) International Patent Classification 7 : G01N 21/72, 
A61F9/02 

(21) International Application Number: PCIYEP02/04044 

(22) International Filing Date: 1 1 April 2002 (1 1.04.2002) 

(25) Filing Language: English 

(26) Publication Language: English 

(71) Applicant (for all designated States except US): BORE- 
ALIS TECHNOLOGY OY [FI/FT]; P.O. Box 330, FTN- 
06101 Porvoo (FI). 

(72) Inventors; and 

(75) Inventors/Applicants (for US only): EDWIN, Emil 
[NO/NO]; Markv. 24, N-7043 Trondheim (NO). AR- 
NESEN, Tore [NO/NO]; Sigurd H0idalsv 3A, N-7053 
Ranheim (NO). 

(74) Agents: FRANK B. DEHN & CO. et al.; 179 Queen Vic- 
toria Street, London EC4V 4EL (GB). 



(81) Designated States (national): AE, AG, AL, AM, AT (util- 
ity model), AT, AU, AZ, BA, BB, BG, BR, BY, BZ, CA, 
CH, CN, CO, CR, CU, CZ (utility model), CZ, DE (util- 
ity model), DE, DK (utility model), DK, DM, DZ, EC, EE 
(utility model), EE, ES, FI (utility model), H, GB, GD, GE, 
GH, GM, HR, HU, ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, 
LC, LK, LR, LS, LT, LU, LV, MA, MD, MG, MK, MN, 
MW, MX, MZ, NO, NZ, OM, PH, PL, PT, RO, RU, SD, 
SE, SG, SI, SK (utility model), SK, SL, TJ, TM, TN, TR, 
TT, TZ, UA, UG, US, UZ, VN, YU, ZA, ZM, ZW. 

(84) Designated States (regional): ARIPO patent (GH, GM, 
KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZM, ZW), 
Eurasian patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), 
European patent (AT, BE, CH, CY, DE, DK, ES, FI, FR, 
GB, GR, IE, IT, LU, MC, NL, PT, SE, TR), OAPI patent 
(BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, ML, MR, 
NE, SN, TD, TG). 

Published: 

— with international search report 

For two-letter codes and other abbreviations, refer to the "Guid- 
ance Notes on Codes and Abbreviations" appearing at the begin- 
ning of each regular issue of the PCT Gazette. 



00 
00 

m 

IT) 

00 (54) Title: METHOD AND DEVICE FOR VIEWING A BURNER FLAME 



O 



(57) Abstract: A method of viewing the flame produced by a burner in a furnace is provided, comprising viewing the flame through 
an interference filter adapted to pass light of only a narrow wavelength range, in which the wavelength range corresponds to a 
wavelength which is stronger in the light emitted by the burner than in the ambient light of the furnace. The method is particularly 
applicable to viewing the flames produced by natural gas burners in petroleum crackers and the preferred wavelength range is that 
of sodium. 
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The present invention relates to a method and 
apparatus for viewing a flame in a furnace, such as for 
example a burner flame in the pyrolysis section of a 
petrochemical cracker reactor. 

In a petroleum cracker, large hydrocarbon molecules 
such as ethane and propane from natural gas, or heavier 
liquids such as naphta and gas oil from petroleum are 
split into smaller molecules. This is often done to 
provide olefins such as ethylene that are useful in 
themselves, or may be used in polymerisation processes. 

In the case of ethane and propane, the gas is 
heated to above about 800°C at which point bonds within 
the molecule break, producing a range of smaller 
molecules. The desired products are then separated out. 
The same principle applies when cracking heavier 
substances, but since the molecules are much larger, a 
far greater range of smaller molecules is provided. 
Although some processes provide a smaller yield of 
olefins, many other useful by-products are produced. 

In a typical ethane cracker plant, the cracking 
takes place in a pyrolysis section. Here, ethane is 
pumped through a maze of 100 -150mm diameter tubes 
located within a furnace where it is heated up to about 
800°C and cracks. The ethane never comes into direct 
contact with the source of heat, if it were to do so it 
would ignite disastrously. 

Typically, the pyrolysis section includes a 
plurality of burners which are positioned adjacent the 
tubes through which the ethane is pumped. The burners 
combust a fuel such as natural gas in order to heat the 
gas in the tubes to the required temperature. 

To achieve maximum thermal efficiency of the 
cracker the flame from each of the burners should be 
maintained at the required size and orientation. This 
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can be done by adjusting the quantity of fuel supplied 
to the burner and/or by adjusting the ratio of fuel 
supplied to air and/or by adjusting the direction of the 
jets of fuel. 

5 In order to monitor the size and orientation of the 

burner flames, an operator views the flames at regular 
intervals and then makes any adjustments which may be 
required. However, the heat in the pyrolysis section is 
such that the walls of the cracker are heated to a 

10 temperature of about 1100°C. Consequently, radiant heat 
is given off from the walls to create a bright 
background against which it is very difficult to see the 
burner flames. 

In the past, this problem has been overcome by 

15 adding either copper or sodium bicarbonate to the flames 
to provide a colour which is visible against the bright 
background of the walls of the cracker. To do this 
however, the pyrolysis chamber must be opened up and the 
copper or sodium bicarbonate thrown into the flames. It 

2 0 will be appreciated that at the operating temperatures 

in question this is a complex procedure which results in 
significant inconvenience and energy losses . 

The present invention seeks to provide a method of 
viewing the flames of the burners in a furnace such as 
25 the pyrolysis chamber of a cracker which can be carried 
out quickly and easily and without the need to lose heat 
from the furnace. 

The applicants have realised that if the light 
emitted by the burner flames or a part of that light 

3 0 could be separated from the background radiant light in 

the furnace, the burner flames could then be viewed 
without the need for complex solutions such as throwing 
additives into the flames. 

From a first aspect, the present invention provides 
35 a method of viewing the flame produced by a burner in a 
furnace, comprising viewing the flame through an 
interference filter adapted to pass light of only a 
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narrow wavelength range, wherein the wavelength range 
corresponds to a wavelength which is stronger in the 
light emitted by the burner flame than in the ambient 
light of the furnace. 
5 Thus, the interference filter acts to block out the 

bulk of the abient light of the furnace such that the 
burner flame is clearly visible. 

It will be appreciated that the wavelength range of 
the interference filter could be determined by carrying 

10 out a spectroscopic analysis of the burner flame to find 
the wavelength of a peak in the spectrum thereof. 

In one preferred embodiment of the invention, the 
furnace is the pyrolysis section of a petroleum cracker. 
The method is particularly advantageous in such an 

15 environment as the walls of the cracker are heated to a 
very high temperature such that they emit significant 
levels of white light which makes it difficult or even 
impossible to see the flame of a burner in the cracker 
under normal circumstances. 

20 Typically, the fuel which is burnt in the petroleum 

cracker is natural gas and most typically, a mixture of 
hydrogen, methane and air. Tests have shown that this 
fuel can contain traces of sodium. The reason for this 
is not known but it is thought to be because methane and 

25 natural gas often come from environments in which salt 
is present . In a preferred embodiment of the method of 
the invention therefore, the filter used is a sodium 
interference filter which filters out substantially all 
the light other than the sodium light emitted by the 

30 sodium trace elements in the fuel. 

Preferably the sodium interference filter has a 
pass bandwidth of approximately lOnm so that light of 
wavelength 0.584 to 0.594/xm may pass through the filter. 
More preferably the pass bandwidth is 2 to 5nm and, 

3 5 still more preferably, the pass bandwidth is lnm so that 
only light of wavelength 0.589/xm passes through the 
filter. 



WO 03/085388 PCT/EP02/04044 



The use of a sodium interference filter is 
particularly advantageous as there is effectively no 
light of the wavelength of sodium present as ambient 
light in the furnace such that the burner flame is very 
5 clearly visible using this method. 

The use of a sodium interference filter to vi'ew a 
burner flame in a furnace is considered to be novel and 
inventive in its own right and so, from a further 
aspect, the present invention provides a method of 
10 viewing the flame produced by a burner in a furnace, 
comprising viewing the flame through an interference 
filter adapted to pass light of the wavelength of sodium 
only. 

The sodium interference filter could take any form 
15 and the burner in the furnace could be viewed through a 
door which is opened in use as in known systems . 
Preferably however, a window is provided in the wall of 
the furnace through which the burner can be viewed. 
This has the advantage that the furnace does not need to 

2 0 be opened each time that the burners are viewed. Thus 

the temperature inside the furnace is not disturbed and 
thermal currents which can distort the action of the 
burner flame are not created by opening and closing the 
furnace at regular intervals. 
25 Preferably, the window is made of quartz which is a 

material capable of withstanding the temperature 
gradient across the wall of the furnace while also 
providing the necessary transparency. 

In one preferred embodiment, the interference 

3 0 filter could be provided as a panel attached to the 

window of the furnace. 

Still more preferably, the filter is a panel which 
can be placed over the window or removed by a user as 
required. Thus for example, the filter could be hinged 
35 to the wall of the furnace to allow quick and easy 
adjustment thereof. 

In an alternative embodiment, a pair of glasses or 
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goggles comprising an interference filter in each lens 
thereof is provided . This has the advantage of allowing 
a user to carry the glasses with him for example from 
one furnace to the next. The goggles have the 
5 additional advantage that they could also be used with a 
traditional furnace in which no sealed window is 
provided but a door is merely opened when a user wishes 
to look inside the furnace. 

In a still further preferred embodiment of the 

10 invention, the interference filter could be provided in 
a camera arranged inside the furnace and adapted to 
photograph the burner at regular intervals. The 
information from the camera could then be relayed to an 
operator who could make any necessary adjustments to the 

15 burner from a remote location. This would clearly be 

advantageous in a large scale refinery or similar scale 
production plant where considerable numbers of personnel 
would be required to monitor the operation of each 
furnace in situ. 

20 Ideally the camera could be programmed to 

photograph the burner about once every 10 minutes. 

It will be appreciated that the furnace would 
normally include a plurality of burners and, in the case 
of a petroleum cracker, ten or more burners could be 

25 provided. Thus if necessary, the camera could be 

programmed to move along a row of burners and to take 
several pictures of respective burners or groups 
thereof . 

From a further aspect, the present invention 
3 0 provides an apparatus for viewing the flame produced by 
a burner in a furnace, comprising an interference filter 
adapted to pass light of only a narrow wavelength range, 
wherein the wavelength range corresponds to a wavelength 
which is stronger in the light emitted by the burner 
3 5 than in the ambient light of the furnace. 

Preferably, the interference filter is a sodium 
interference filter . 



WO 03/085388 



PCT/EP02/04044 



- 6 - 

The provision of a sodium interference filter is 
considered to be novel and inventive in its own right 
and so from a further aspect, the present invention 
provides an apparatus for viewing the flame produced by 
5 a burner in a furnace, comprising an interference filter 
adapted to pass light of the wavelength of sodium only. 

In one preferred embodiment, the apparatus further 
comprises a window provided in the wall of the furnace 
through which the burner can be viewed . 
10 Preferably, the window is made of quartz. 

In one preferred embodiment, the interference 
filter could be provided as a panel attached to the 
sealed window of the furnace . 

Still more preferably, the filter is a panel which 
15 can be placed over the window or removed by a user as 

required. Thus for example, the filter could be hinged 
to the wall of the furnace to allow quick and easy 
adjustment thereof . 

The provision of a panel over the window is 
20 considered to be novel and inventive in its own right 
and so, from a further aspect, the present invention 
provides a furnace comprising a burner housed within the 
walls thereof and a window provided in a wall of the 
furnace, wherein am interference filter adapted to pass 
25 light of only a narrow wavelength range is provided in 
or on the window. 

In an alternative embodiment, the apparatus 
comprises a pair of glasses or goggles comprising an 
interference filter in each lens thereof. 
3 0 The provision of such goggles is also considered to 

be novel and inventive in its own right and so, from a 
further aspect, the present invention provides glasses 
comprising an interference filter provided in each lens 
thereof, wherein the interference filter is adapted to 
35 pass light of only a narrow wavelength range. 

In another alternative embodiment of the invention, 
the apparatus comprises a camera in which the 
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interference filter is provided, wherein the camera is 
arranged inside the furnace and adapted to photograph 
the burner at regular intervals. The information from 
the camera could then be relayed to an operator who 
5 could make any necessary adjustments to the burner from 
a remote location . 

Ideally the camera could be programmed to 
photograph the burner about once every 10 minutes. 

It will be appreciated that the furnace would 
10 normally include a plurality of burners and, in the case 
of a petroleum cracker, ten or more burners could be 
provided. Thus if necessary, the camera could be 
programmed to move along a row of burners and to take 
pictures of respective burners or groups thereof. 
15 Preferred embodiments of the invention will now be 

described, by way of example only, and with reference to 
the accompanying drawings in which: 

Figure 1 schematically shows a pyrolysis section of 
a petroleum cracker; and 

2 0 Figure 2 shows a pair of goggles according to one 

embodiment of the invention. 

As shown in Figure 1, a petroleum cracker includes 
a pyrolysis section 1 in which petroleum is heated in 
order to carry out the cracking process. The pyrolysis 
25 section includes a number of pipes or tubes 3 through 
which the petroleum flows in use. Burners 5 are 
provided in the base 7 of the pyrolysis section and 
further burners 9 are also provided in the rear wall 11. 
The burners 5, 9. burn a mixture of hydrogen, air and 

3 0 methane supplied to them by a pipe network (not shown) . 

The burners each produce a naked flame 13, the size 
and orientation of which must be controlled in order to 
ensure even heating of the petroleum pipes 3. In order 
to monitor the size and orientation of the flames 13, a 
3 5 window 15 made of quartz is provided in a wall of the 
pyrolysis section. The window is sealed so that the 
temperature and stability of the burner flames inside 
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the pyrolysis section are not affected by air currents 
from the window. 

As shown in Figure 2, goggles 17 are provided to be 
worn by a user when viewing the flames 13 . A sodium 
5 interference filter 19 is provided in each lens of the 
goggles as shown. The sodium interference filters have 
a pass band of approximately Inm so that only light of 
wavelength 0.589/xm passes through the filters. Thus, 
when a user wearing the goggles views the flames 13 of 

10 the burners 5, 9 through the window 15 , only light from 
sodium trace elements in the burner flames is visible 
and the ambient light from the walls of the pyrolysis 
section which glow white hot is filtered out. Thus, the 
user can see the flames clearly and so can determine 

15 whether any adjustment to their size and/or orientation 
is required. 

Any adjustments to the burner flames which are 
required are carried out by adjusting the quantity of 
fuel supplied to individual burners and/or the ratio of 

20 air to fuel supplied to the burners and/or by adjusting 
the direction of the jet of fuel emitted by the 
individual burners . 

It will be appreciated that the embodiment of the 
invention described above is only a preferred embodiment 

25 thereof. Thus many variations could be made thereto 
without departing from the scope of the invention as 
claimed. For example, the interference filters provided 
could have a pass band of different wavelength, 
corresponding for example to the wavelength of another 

30 trace element in the burner flames. Further, the 
interference filter could be provided in or on the 
window to the furnace itself or in a camera arranged 
inside the furnace rather then in the goggles described 
above . 

35 It will therefore be appreciated that the above 

description is given by way of example only and is not 
intended to be limiting. 
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Claims? 

1. A method of viewing the flame produced by a burner 
in a furnace, comprising viewing the flame through an 

5 interference filter adapted to pass light of only a 

narrow wavelength range, wherein the wavelength range 
corresponds to a wavelength which is stronger in the 
light emitted by the burner than in the ambient light of 
the furnace . 

10 

2. A method as claimed in claim 1, wherein the filter 
is a sodium interference filter. 

3 . A method of viewing the flame produced by a burner 
15 in a furnace, comprising viewing the flame through an 
interference filter adapted to pass light of the 
wavelength of sodium only. 

4. A method as claimed in claim 1, 2 or 3 , wherein the 
20 furnace is the pyrolysis section of a petroleum cracker. 

5. A method as claimed in any preceding claim, wherein 
the fuel burnt by the burner is natural gas. 

25 6. A method as claimed in any preceding claim, wherein 
the fuel burnt by the burner is a mixture of hydrogen, 
methane and air. 

7. A method as claimed in any preceding claim, wherein 
3 0 a window is provided in the wall of the furnace through 

which the burner can be viewed. 

8. A method as claimed in claim 6, wherein the window 
is made of quartz. 

35 

9. A method as claimed in claim 7 or 8, wherein the 
interference filter is provided as a panel attached to 
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the window of the furnace. 

10. A method as claimed in claim 9, wherein the panel 
is hinged to the furnace so it can be placed over the 

5 window or removed by a user as required. 

11. A method as claimed in any preceding claim, wherein 
a pair of glasses or goggles having an interference 
filter in each lens thereof is provided. 

10 

12 . A method as claimed in any preceding claim, wherein 
. the interference filter is provided in a camera arranged 

inside the furnace and adapted to photograph the burner 
at regular intervals. 

15 

13 . A method as claimed in claim 12 , wherein the 
information from the camera is relayed to an operator 
who makes any necessary adjustments to the burner from a 
remote location. 

20 

14. A method as claimed in claim 12 or 13 , wherein the 
camera is programmed to photograph the burner about once 
every 10 minutes. 

25 15. A method as claimed in any of claims 12 to 14, 

wherein the camera is programmed to move along a row of 
burners and to photograph groups of one or more burners 
in turn. 

30 16. An apparatus for viewing the flame produced by a 
burner in a furnace, comprising an interference filter 
adapted to pass light of only a narrow wavelength range, 
wherein the wavelength range corresponds to a wavelength 
which is stronger in the light emitted by the burner 

35 flame than in the ambient light of the furnace. 



17. An apparatus as claimed in claim 16, wherein the 



WO 03/085388 



PCT/EP02/04044 



- 11 - 

interference filter is a sodium interference filter. 

18. An apparatus for viewing the flame produced by a 
burner in a furnace, comprising an interference filter 

5 adapted to pass light of the wavelength of sodium only. 

19. An apparatus as claimed in claim 16, 17 or 18, 
wherein a window is provided in the wall of the furnace 
through which the burner can be viewed. 

10 

20. An apparatus as claimed in claim 19, wherein the 
window is made of quartz. 

21. An apparatus as claimed in claim 19 or 20, wherein 
15 the interference filter is provided as a panel attached 

to the window of the furnace. 

22. An apparatus as claimed in claim 20 or 21, wherein 
the filter is a panel which can be placed over the 

2 0 window or removed by a user as required. 

23. An apparatus as claimed in any of claims 16 to 22, 
wherein the apparatus comprises a pair of glasses or 
goggles comprising an interference filter in each lens 

2 5 thereof. 

24. An apparatus as claimed in any of claims 16 to 23, 
wherein the apparatus comprises a camera in which an 
interference filter is provided, wherein the camera is 

3 0 arranged inside the furnace and adapted to photograph 

the burner at regular intervals. 

25. An apparatus as claimed in claim 24, comprising 
means for relaying the information from the camera to an 

3 5 operator and means for making any necessary adjustments 
to the burner from a remote location. 



WO 03/085388 



PCT7EP02/04044 



- 12 - 

26. An apparatus as claimed in claim 24 or 25, wherein 
the camera is programmed to photograph the burner about 
once every 10 minutes. 

5 27. An apparatus as claimed in any of claims 24 to 26 , 
wherein the camera is programmed to move along a row of 
burners and to photograph groups of one or more burners 
in turn. 

10 28. A furnace comprising a burner housed within the 
walls thereof and a window provided in a wall of the 
furnace, wherein am interference filter adapted to pass 
light of only a narrow wavelength range is provided in 
or on the window . 

15 

29. Glasses comprising an interference filter provided 
in each lens thereof, wherein the interference filter is 
adapted to pass light of only a narrow wavelength range. 
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